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A most probable path is selected from a number n (where 
n>=2) of paths of state transitions occurring from a first 
state Sk-3 (where k>=3 and j>=2) at a time k-j into a 
second state Sk at a time k. The method includes the 
steps of detecting predetermined combinations of the first 
and second states Sk-j and Sk defining the n probable 
paths in a predetermined period j between the times k-j 
and k, and evaluating the reliability of a read signal, 
decoded in the period j, by |Pa-Pbj. Pa and Pb indicate the 
probabilities of state transition of first and second state 
transition paths in the period j. The first and second state 
transition paths are estimated to be the most probable and 
the second most probable, respectively, among the n 
probable paths defined by the combinations detected. 
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»l/3jff' 



1. — ftumm*§rMMwvrJjm, :&m&jwm k-j ck%3 vx±mm 

^w^^^^'j k-j iij^i] k to&femm j wjfftE n 

Pa, mm^m^m^m~^m^nmmm^mm j w# 
**»Wsirtwsfew«<i«* Pb m, &m i Pa-Pb i ^nm^mmnn k- 

#fi»iE*ai^ftB Pa, mmmm^mm j ^^-^^jij^ 

Pa ^iUffi^j^ft j ^^B-^^^^^fitJTO k-j 

mmn ttmmm l^, — , i M , i k ^^a»te«#isEy If . J , — , y M ," 
y k »«flw#fl»«4wj£, Pb ^^mmm^^m^m^m 
*tm k-j gijst^ij k Mxmm. • • •, ^, m k ft0r&£i*xj^ y^, . ... 

n=2 e 
30 /Mlo 
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6. SIM* l ^6tJ#m-fp-§-M#iW^, *ffffi^: 

^^^Mit ^^teM^ I Pa-Pb I , ^JHfT^^^mWRT* 

5 ^ff^ i Pa-Pb i o 
&m?m I Pa-Pb i MBmmmmmm i Pa-Pb i m^mwm.^ 

io maiti!iff^ i Pa-Pb i Mj±%?fe&®Mm, &mwffi%&m%Mk 

Ta*»#»*^tttt««lsiHl* 2, pr (co, ci, co) n 

is ii. mmumm^immmnmm^mMim^m, 

fc*Mfr9W*^tt*«fiJHI* 2, #jjtf*PR(C0, ci, ci, co) 

12. mmmm&immMumin^mmmij%;, immE?, 
ia*^w*^«ftJKia(iiPi* 2, ^jaxsnftPR ceo, ci, C2, ci, 

20 co) j%fei£Mftwm*mffim. 

13. wNstm&ik 2 m 3 j^»sa^iR«wfr5fir*fe. 

mmmm i Pa-Pb i at, wm^^i^^m. 

14. -fl>«jftwwat, K^fiE^i ^jg 8 

so #*&J?T^#ft«tt A/D $f 
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u m m ^ ^ nysM 



5 it irm i Pa-Pb i ^m^mmm^o 

is. m%mm& u ffimsmjmmMs, s&me^, 

10 ISlBlf# 0 
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m m 



mi/39m 



5 
10 

£ av «sj^Ait#tfi#^, HDD xmjkm^m^ % 

is m 1 ^T^^M^jH 900 K^^o 1 

^^W^ 900 Mi± PLL (phase looked loop) E£ji&£j&7-% 

ffift 5 mwiA tfc«i# 4 w 2 fiifc^jpiM. vco c &&&%m 
ftjaw'ffi^^^^rwfli^ia? lpf6 ftttoms vco7 

»S[#J*JE. flttt&tit&fU VC07 ft&«gfe& (VC07 MM 

■ a vco7, mm^ftmm^m#&}m®>m j %o MtM#te PLLtn, 
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n m 15 M2/39K 



10 ^o , M^T^^^ (1) SI (2) 3fe5^o 



P; (a /Tw) - 2e//c(^^) — ( l ) 

er/fc(2) = ^jr°exp(--y)rfu -(2) 

.■^fisUbfe. Hjfc, W«9»Sc*^*^«i^|li, &t^ftgM4*£<flig o /Tw 
S5«fe^ffirAtt^rfe. f^A**#iTO^, ^JQftftfllftrir prml 
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M m 45 JI3/39H 



(Partial Response Maximum Likelihood) Jj^o PRML ~7j : x£ t > 
5 £tfti£ (Viterbi) Wi**#fi«J (*rT*) 2 {I«Jgo £ PRML 

io - - « sn (n xm&m mm^m^i wim- 

L * "5!0 r /- feve O 2 — (3) 

ftltfc, y^Ht^Ji Ift-fi, level, ^#T»§MW 

ievei v ) 2 , mm^mjimmmm^n^mo m&, mm&nm^M^ 

Sltt 2 tefli&mWflHMs. @ifc, W^^ffltkSW^^S^W 

fu$p^#jp¥ 10-21651 ^^m^^jfTif^ft^TO^si!, 

25 6tl#^WM*W^o ffii^^m^f^^fi^, ^i±}^/LSTO^^ 
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° 2126510 - 0 « ® 15 ^4/39^ 

mmm, imr^mm k-i to^m^n^ c^^^f^ k-i i& 
5 ir^ 0 s^#»iw.fc-l ttftkmnMM&iktt* &%bm k-i . 

10 {K^ttTHtW^*. 



15 

g& j * 2 w±«Mft> wm-tt* s^.^^hjtoj k tm=zv& s k » 

20 

25 me&% Pa, 1G^m-Rr*^-^^^W^f^^^fgj j fljj^t 

-.*^«iRriittfi«i»fe«A Pb Bt, i Pa-Pb i ^M&mmm ±- 

^6<j»#^^p^#«^»ja^Ff^ Pa, mmmm^mm j mm 
30 BM~^m^mmmmmmmmmmmMnm.m^m^7mm Pb, 
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^mm^mm k-j 3MM k mmnm. i M . i k mm&mu 

ffta^wi** fltfB#r& i Pa-Pb i fa&$m#fflh&&7fi 
&3&-vtmmMffl<¥> &mm& i pa-pb i mrmmmmmm i pa- 
&3£—tt&9*i&w t P, MTtmmm^ i Pa-Pb i mt&fetiiiiLt&m 

%2, &Mxmm. (CO, Cl, CO) J&fiftftlfm^^tfrTO.' 

%2, frSJtfflL PR (CO, Cl, Cl, CO) i^^to^^^Wo 

3>2, M»PR (co, ci, C2, ci, co) ' ^fcWlfaflrWW. 

A/D MJI9^#TOxt*^*fl&*^jeJ^ 
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ift » 1? JS6/3931 



Fb Ht, tMM I Pa-Pb i fi&n^nisgm. 



ffl 3 ^*^BJ^^M^^^^ft/J*S»!ir0]PS^ 2 Si PR (1, 
. ffl 4 AEb^^W^W^^WJft^ftttrt^^H^ 2 SI PR (1, 

15 2, 2, i) AW^MftliSr^Mftfts. 

Ha 5 &^^Mm^mmm^mm^m^ t m^^ so^m 
m e ^m^nm^mnrn'mm p a -Pb wa^wtibe h. 

m io ^^Bj^sm^-tM*w^s^~^a 0 

m i3 ^Rm^mm 2 myt&msmmm. 
m 14 ^^0j0t;^MM 3 ftft&gxftfgs o 

ffl 16 MLSA ft4fj%* BER (Bit Error Rate) 



83 1 £lU&tt:^^#ffl£tt 




30 
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1ft m ^ H7/39K 



m 17 ***S93W^^+^«l.*^«14«Sftll^I»^ 2 sfn PR 

(co, ci, co) izmimMm^f&ttffi&m* 

m 18 ^i^Bj^«^^«MWft^«»JfiIP5^ 2 m PR 

(co, ci, co) 

5 a 19 s>M^«iiiw^i»^+ffiffiWft<h«ttiii«rai»* 2 si pr 
(co, ci, C2, ci, co) tymfcffimv&feMWi&^mo 

(co, ci, C2, ci, co>"*li»fti»ftJ^r^Kf»*5B. 

&t£2&»; 6— LPF; 7— VCO; 9— HfFgfcUl; 10. 28 — AGC; 12— PLL 
. «ft,< 13— A/D 14-Hftf E «*#» .15— 16— 

MM^tf^; 17— ^jdimtWr 3L8HtaS5fe/tfS«/A#*J»i 19— 

15 20— vtf&&m % 2i— Mi£f» ; 22— g&MEjgft#i 23— 

24— A; 25-j&#* B; 26. 27— ¥&{t/#?i 
iftgisJH&t 28— ftmmBi 29— fmftti&Lffi&WC* ■ 

*KT«58W«*t. f^*T»«M*. «ffiT«ijf: (1, 7) RLL 

^mMfeMM'mmmmmm* 2 mw^o nmmw^ 0 m 1 -mmm 
a*f^*aEfls*3^T pr a. 2, 2, 1) jmnig prml ^ 
ia*#f (0^1 -to t^To 

30 1 mmmmn^: ^ 
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2 BtHHltrWiB*^* b k _ 2 

-fo£#£R. CI, 2, 2, 1) %W4km®ftmm^®mMfe% Level^, 
L e v e I v = b k _ 3 + 2b k _ 2 +2b k _ x + b k - (4) 

msvMr mmimw j %®m.-£, m&mx&m mum mm o~6 

00 7 -Ml (Level v ) 0 

t®, ii0jTa^#-^^^0ti^o tmn k s (b k _ 2 , \. 
ii b k >, ^EHtiai k-i wjr*^ s cb.,.3, bk^, tk.^o im^m^mm k-i 

w±#ri£, H*5RfflT 0 *b 1 mm^mmmm% 2 mm^m 



M«'hlS«jigiW2#PR(i,2,2a)W«ytt^W3K^3fe* 



&R-mlJ k-1 ffj)fcfc& 






S(bk-3,bk-2,bki) 


S(bk-2,bk-i,bk) 


bk/Levelv 


S(0,0,0) 


S(0,0,0) 


0/0 


S(0,0,0) 


S(0,0,l) 


1/1 


S(0,0,1) 


S(0,1,1) 


1/3 


S(0,l,l) 


s(i.i.o) 


0/4 


8(0,1,1) 


8(1; 1,1) 


1/5 


sd.o.o) 


s(o,o,o) 


0/1 


S(1,0,0) 


S(0,0,1) 


1/2 


8(1,1,0) 


S(I,0,0) 


0/3 


s(i.i.i) 


8(1,1,0) 


0/5 


8(1.1,1) 


8(1,1,1) 


1/6 
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^TM#., ^E^iJk^^S (o, o, o) k -£^so k , lE^sco, 

0, 1) k iB^Sl k , 3&tfo&S (0, 1, 1) k iB^S2 k , JE>ifo&S (1, 1, 
1) k iB^ S3 k , S (1, 1, 0) k iB^ S4 k , S (1, 0, 

o) k iasu*j S5 k0 mm 3 i*^$s^tmis k-i gj^j k w 
5 sura (wmBt^w— ^«»iT^jsfl«iBt®> 

&$t, k SOtfflftMM k-5 S0 k . 5 „ |5t 

#Krffe6H»IIW— A, jg]ft& A $&3»Jifc& S0 k . 5 > SOu. S0 k . 3 . 

10 so k . 2 , so k .!> sOk^, $nm^— ^rW^^^ll^ b, jhij$&^f so k _ 5 . sw 

S2 k . 3 > S3 k . 2 . S5 k . n S0 k $f^ o #l, tS 4Uffi 5 4*, «&JfcjSr*l3« 
tf7 (iB^f-^/Levelv), Levelv ^-3-7 fi^t, -3-3 fft&Mftm^ffi 

Sfcltf £| k-5 Mtfcmi SO, ^ja^EBt^J k 6tJ>bt^ SO Ht, 

. »&JUtf» k-7 MJ)«iJ k &lT&m$ffi (C^, C k _ 6 , C k . 5 , C M , C k . 3 , C k2 , 

c k .!, c k ) = (o, o, o, x, x, o, o, o> ffltm^m <x%omi &hd 

S^7^^iJk^^S0 k ^^M k-5^^ S0 k . 5 Bt (BP 
20 ff£j'73K3r (0, 0, 0, x, x, 0, 0, 0) 6»#5^!W), #iJif^ A 

mm&B ^ww^hjcat- i^^^a^^m^^ c#a 

i&S A ^jW^ft&BflHl k-4 ^J&t^J k fitJ^MM (Level,) ffy 

^ifc, *h^«@ a '«^w>^w*j k-4 mnm k ^m-cs w i k . 3 , 

\- 2 > h-i> l k (BP O, 0, 0, 0, 0) »#fi-%MHa^y M i!ly k W<i[»^ 
WTOWJWHfifMf Pa, inSmfc B i^lft/Af»J k-4 mittM k 
30 Mil m^, 1^.3, ^, m^, (IP 1, 3, 4, 3,1) Jf^#Jl#-?§- y M 
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ay k W4tttitfl&W»*SMt^.Pai, JWJH«||[ Pa A KT«&SC C5) 
JWHtPb E&^T«fc£ (6) 

Pa= (y k _ 4 -0) '+ (y k _ s -0) 2 + (y k _ 2 -0) 2 + (y k .,-0) 2 + (y k -0) 2 - (5) 
Pb=(y fc . 4 -l) 2 +(y k . 3 -3) 2 +(y t . 2 -4) 2 +(y k . 1 -3) 2 +(y ls -l) 2 -(6) 

5 5^#^tB mmmm. p&.&^j^hm k-5 mmm k m^mm^mm 

mm. Pb jk&fc&mm k-5 iifst^j k m^mm^m^ b w^wrt 
<w*w^, Pb tftmM^, m& b jURTi^. m Pa Pb etjn^ o m, 

io Tffif, $BJ Pa SI Pb mm Pa-Pb fifctJSl, MlPa«Pb, 4fc#vffi& 

WtA M#ts 2W$H£A, &m Pa»Pb, . I»g B JWiW" 

m*svx, &m%m&&]Emm&%M.ttff 0 h&* Pa-Pb Kraft? 
^TO^^nrn^o gp pa-Pb .awwra*. ^^mstjRT^M 

is a > Pa-Pb fi^^f^^ig p, #^^RriWSKWft&- 

<%^i$i$ffi£Mft nT^SfitJ^S Pa-Pb WSTWIftWVLft^MM 
*o Hjfc, ; ^ft«iMMif« f p a .pb, 
ff£f Pa-Pb a 6 Pa-Pb tt##to«5£ffi. m 6 (a) fta* 

Taff3K#r-t^MftT*ww Pa-Pb faftjs. ^fr^Mmm^mm, 

io -^^p a =0Bt, m&$t%m±, %—t&m Pb=0 Dt, I^^^o 
3fi Pa=0 Btfltr Pa-Pb Wtf[«^*-P8td, : iE Pb=0 Pa-Pb BUft&j^ Pstdc 
Pa-Pb ftjl&ffta, ^miPa-Pbj-Pstd, tM£W 6 (b) 0p3*ft# 

^^^IE^^, ^fcB^«^?i^o^^ Pave 0 .$ 
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• ^mwrni^mo ^i^m. pave ifflfsitfi*. $i£n> 

&Mf^ 0 &TJ?rifcttMHH£ltf. i§JB-*§|Pa-Pb| ttflggsi O^TJfftfe 
fl«I*¥XsrjffiW«iffi«E*S^«^» Jf ° *WSMtt Pave, flBA 

5 atUTJ^W*^ (7) SS^II^P < o , Pave) P 

P(a,Pave)=erfc(Pstd+Pave /a) —(7) 



S#, *n*fl£ffl& Pa-Pb fl9^#*Hltt¥*&4S Pave *D ftTitiRg o , 
tfcTOS£^*#iTO3f5£W 2 ;ttftft£tt4fr%*; BPtfclBWte Pave 

te£ I Pa-Pb I »#:**iE*#*. ©ftSftaHB I Pa-Pb I Mfr^m%iE& 
^ I Pa-Pb | ffltt&fi$gj£tt&£t. 

cma so n^mm^MM tmn so 

^€|pa-pbi, ^*f#w : WRT4wt. 5i3±^«^|pa-pbi, mmmm 
nrfeipa-pb|w^@M c$no, «a^if*#^w^iww4fr c& 

To TI. #iHUi?l!Jft£. 

2, i) > n^ww^ftew 

tt&ig&&DMM k-5 k fifHSHt, fifcj &±fmmk so k . 5 11 so k 
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1ft W 1$ mi2/39^ 



#J#[ (Pstd) 0 





^mmmtowmflE Pa-Pb 


Pa=0 8tf 


Pb=0 fl* 


S0k-5 SOk 


-36 


+36 


S0k-5 -* Slk 


-36 


+36 


S0k-4 "* S4k 


-10 


+10 


S0k-4 "* S3k 


-10 


+10 


S2 k -4 -* SOk 


-10 


+10 


S2k-4 *-* Slk 


-10 


+10 


S2k- S -* S4k 


-36 


+36 


S2k- 5 -* S3k 


-36 


+36 


S5k-5 -*■ SOk 


-36 


+36 


S5k- 5 "* Slk 


-36 


+36 


S5k-4 -* S4k 


-10 


+10 


S5k-4 — *" S3k 


10 


+10 


S3k- 4 -* SOk 


-10 


+10 


S3k-4 -* Slk 


-10 


+10 


S3k-5 S4k 


-36 


+36 


S3k- 5 -* S3k 


-36 


+36 



t§p±M i6 ®&m%m&}WM& Pa-Pb m&j»jfe$$&& 

(8) ^feit7J\o 
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(c k _ T , e M . c k . s . c k _ 4 , c k . 3> c M . c k .„ c k ) « (0, 0, 0, x, x, 0, 0, 0)P* 

Pa-Pb = (A k _ 4 -B k _ 4 ) + (A k .,-D k . s ) + (A k _ 2 -E k _ 2 > + (A k .,-D k .,) + (A k -B k ) 
(c k _„ c k _ g . c k _ s . c k _ 4 , c k . 3 , c k . : , c k .„ c k ) = (O.O.O.x.x.O.O.l)tt 

Pa-Pb = (A k . 4 -B k _ 4 ) + (A k _ 3 -D k _ 3 ) + (A k - 2 -E k . 2 ) + (A k .,-D k .,) + (B k -C k ) 
C« k ... c k . s , c k . 4> c M . e M . c k .„ c k ) = (0,0,0.x, 1.1, 0)8* 

Pa-Pb = (A k . 3 -B k - s ) + (B k . : -D k . J ) + (D k . l -F k . 1 ) + (E k -F k ) 
(c k .„ c M . c w , c M . c k _ 2 , c k .„ c k ) = (0,0,0.x, 1,1, 1)8* 

Pa-Pb = (A k . 3 -B k -,) + (B k . 2 -D k . J ) + (D k . l -F k .,) + (F k -G k ) 
(c k . s . c k . s , c M . c k _ 3 , c k . : , c k .„ c k ) = (0,1.1, x,0,0,0)8* 

Pa-Pb = (E k . 3 -F k . 3 ) + (D k - 2 -F k - i ) + (B k . 1 -D k . 1 ) + (A k -B k ) 
(c k .„ c k . s , c k _ 4 , c k .„ c k _ 2 , c k _„ c k ) = (0,1.1.x, O.O.OB* 

Pa-Pb = (E k .3-F k -3)HD k . : -F k . 2 ) + (B k . 1 -D k . l ) + (B k -C k ) 
(c k .„ c k _ 6 , c k _ 5 , c k _ 4 , c k _„ c M . c k ... c k ) = (0,l,l,x,x,l,l,0)8* 

Pa-Pb = (E k . 4 -F k . 4 ) + (D k . 3 -G k .3) + (C k . 2 -G k . 2 ) + (D k . 1 -G k . 1 )+ (E k - F k ) 
(c k . 7 , c k _ 6 , c k . s . c M . c k .„ c M . c k .,, c k ) = (0,l,l,x,x,l,l,l)B* 

Pa-Pb = (E k . 4 -F k . 4 ) + (D k . 3 -G k . 3 ) + (C k . 2 -G k . 2 ) + (D^-G*-,) + (F k -G k ) 
(c k _ 7 . c k .„ c w . : c M . c k . 3 . e M . c>_„ c k ) = (l,0,0.x,x.0.0,0)B* 

Pa-Pb = (B k . 4 -C k _ 4 ) + (A k .,-D k . 3 ) + (A k _ 2 -E k _ 2 > + (A k . ,-D k .,) + (A k -B k ) 
<c k .„ c k . 6 , c k . 6 , c M . e M . e M . c k .„ c k ) = (1, 0. 0. x, x, 0. 0. 1) 8* 

Pa-Pb = (B k _ 4 -C k . 4 ) + (A k _ 3 -D k . a ) f (A k . 2 -E k _ 2 ) + (A.-.-D,.,) + (B k -C k ) 
(c k _ 6 , c k . s , c k . 4 , c k . s . c k .„ c k .„ c k ) = <l,0,0,x, 1,1.0)0* 

Pa-Pb = (B k .3-C k .,) + (B k .rD k . l ) + (D k . 1 -F k . I ) + (E k -F k ) 
(c k . s , c k . 5 , c k . 4 , c k .„ c k . 2 , c k .„ c k ) = (1,0,0.x, 1,1, 1)8* 

Pa-Pb = (B k . 3 -C k . s ) + (B k . 2 -D k . 2 ) + (D k . 1 -F k .,) + (F k -G k ) 
(c k . e . c k . 5 , c M . e M . c k - 2 , c k .„ c k > ■- (l.l,l,x,0.0,0)B* 

Pa-Pb = (F k . J -G k . 3 ) + (D k . r F k . 2 ) + (B k . I -D k . 1 ) + (A k -B k ) 
(c M . c M . c k . 4 . c k . s , c k _ 2 , c k _„ c k ) = (1,1,1.x, 0, 0, 1)8* 

Pa-Pb = (F k . 3 -G k . 3 ) + (D k . 2 -F k . 2 ) + (B k . 1 -D li . 1 ) + (B k -C k ) 
(c M . c M . c k _ 5 , e M . c M . c M . c k _„ c k ) = (l,l,l,x,x,l, 1,0)8* 

Pa-Pb = (F k . 4 -G k . 4 ) + (D k . 3 -G k . 3 ) + (C k . 2 -G k . 2 ) + (D k .,-G k . 1 ) + (E k -F k ) 
(c k . 7 , c k _„ c k . 5 , c k _ 4 , c M . c M . c k .„ c k ) « (l,l,l,x,x,l,l,l)B* 

Pa-Pb = (F k . 4 -G k . 4 ) +(D k . 3 -G k . 3 ) + (C k . 2 -G k . 2 ) + (D k . l -G k . 1 ) + (F k -G k ) 

... (8) 
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#R, . A k = (y k -0) 2 , B k = (y k -l) \ C k = (y k -2) >, D k = (y k -3) \ E k = (y k -4) \ F k = 
: (y k - 5) 2 ,_G k =(y t -6) 2 0 

imm^M^^ (8) ^ Pstd 3? 10 36 B«^, 

JB!J/I^i£5£ (9) ^7 Pstd=10Bt, ffl^^ (10) ^TPstd=36Bto 

(c k _ 6 , c k _ 5 , c k _ 4 , c k . 3 , c k .j, c k _,, c k ) = (0, 0, 0, x, 1, 1, 0) frf 

Pa-Pb = (A k . 3 -B k .3) + (B k . 2 -D k . 2 ) + (D k . I -F k . 1 ) + (E k -F k ) 
(c k . t , e k _ s , c k _ 4 , c k _ 3 , c k _ 2 , c k _,, c k ) = (0, 0. 0, x, 1, 1, 1) Htf 

Pa-Pb = (A k .3-B k .3) + (B k . z -D k . 2 ) + (D k . I -F k .,) + (F k -G k ) 
<Ck-6» c k . 5 , c k . 4 , c k _ 3 , c k _ 2 , c k _,, c k ) = (0, 1, 1, x, 0, 0, 0) ft 

Pa-Pb = (E k .3-F k . 3 ) + (D k . 2 -F k . 2 ) + (B k . 1 -D 1( . 1 )HA k -B k ) 
<c k - 6 , c k . 5 , c k _„, c k _ 3 , c k _ 2 , c k _,, c k ) = (0, 1, l,x, 0. 0, 1) m 

Pa-Pb = (E k . 3 -F k . 3 ) + (D k . 2 -F k . 2 ) + (B k . 1 -D k . 1 ) + (B k -C k ) 

^ c k-6. c k . 5 , c k _ 4 , c k _ 3 , c k . 2 , c k _,, c k ) = (1 , 0, 0, x, 1, 1, 0) 

Pa-Pb = (B k . 3 -C k . 3 ) + (B k _ 2 -D k _ 2 ) t (D k _,-F k _,) + (E k -F k ) 
(c k - 6 , c k _ 5 , c k _ 4 , c k . 3 , c k _ 2 , c k _,, c k ) = (1, 0, 0, x, 1, 1, 1) ft 

P a-Pb = (B k .3-C k _ 3 ) + (B k _ 2 -D k _ 2 ) + (D k .,-F k .,) + (F k -G k ) 
( c k-e» c k . 5 , c k _ 4 , c k . 3> c k _ 2 , c k _,, c k ) = (1, 1, I , x, 0, 0, 0) ft 

Pa-Pb = (F k .3-G k .3) + (D k . 2 -F k . 2 ) + (B k . I -D k . J ) + (A k -B k ) 
< c k-6. c k . s , c k . 4> c k .j, c k . 2> c k .„ c k ) = (1 , 1,1, x, 0, 0, 

Pa-Pb = (F k . 3 -G k . 3 ) + (D k . 2 -F k . 2 )4-(B k . I -D k . I ) + (B k -C k ) 

•••(9) 
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[^a*^l 0 ] 

(c k _ 7 , c k _ 4 , c k _ 5 , c k _ 4 , c k . 3 , c k .j, q k .,, c k ) = (0, 0, 0, x, x, 0, 0, 0) B*f 
Pa-Pb = <A k _ 4 -B k _ 4 ) + (A k _ 3 -D k _ 3 ) + (A k . 2 -E k _ 2 ) + (A k .,-D k . I ) + (A k -B k ) 

(c k . T , c k _ s , c k _ 5 , c k _ 4 , c k _ 3 , c k _ 2 , c k _,, c k ) = (0. 0, 0, x, x, 0. 0, 1)H? 
Pa-Pb = (A k _ 4 -B k _ 4 ) + (A k . 3 -D k . 3 ) + (A k _ 2 -E k _,) + (A k . r D k _,) + (B k -C k ) 

(c It „ 7 , Ck-6» ^k-5» ^k-4» ^k-3» ^k-2> ^k-l» ^k^ = ^® ' ^» 1, X, X, 1, 1, 0)8*j* 

Pa-Pb = <E k . 4 -F k . 4 )HD k . 3 -G k . 3 ) + (C k . 2 -G k . I ) + (D k . 1 -G k . I ) + (E k - F k ) 

^k-7« ^k-6> ^ k-5 » ^ k-4 » ^ k-3 > ^ k-2 » ^k-1 9 ^ k^ ~~ (0,1,1,X»X, 1,1,1) fl\f 

Pa-Pb = (E k . 4 -F k . 4 ) + (D k . 3 -G k . 3 ) + (C k . 2 -G k . 2 ) + (D k .,-G k .,)f (F k -G k ) 
(c k _ 7 , c k _ s , c k _ 5 , c k . 4> c k . 3 ,- c k .,, c k .,, c k ) = (l, 0,0.x. x, 0,0,0) B*j" 

Pa-P b = (B k . 4 -C k . 4 ) + <A k _ 3 -D k _ 3 ) + (A k _ 2 -E k _ 2 ) + (A k .,-D k _, ) .+ (A k -B k ) 
(c k _ 7 , c k _ 6 , c k _ 5 , c k _ 4 , c k _ 3 , c k _ 2 , c kTl , c k ) = (1, 0, 0, x, x, 0, 0, 1) fl*f 

Pa-Pb = (B k _ 4 -C k _ 4 ) + (A k . 3 -D k . 3 ) + (A k . 2 -E k _ 2 ) + (A k .,-D k .,) + (B k -C k ) 

^ ^ k-7 > ^ k-6 » ^ k-5 » ^ ^— 4 * ^k-3» ^ k-2 > ^ k - I » ^ k^ ~* (l,l,l,X,X, 1,1,0) 

Pa-Pb = (F k . 4 -G k . 4 ) + (D k . 3 -G k . 3 ) + (C k . 2 -G k . 2 ) + (D k . l -G k . I ) + (E k -F k ) 

^k-6» ^k-5» ^k-4* ^k-3» ^k-2> ^k-l» ^k^ = (1>1>1> X,X, 1,1,1) fl\j" 

Pa-Pb = (F k _ 4 -G k _ 4 ) + (D k _ 3 -G k _ 3 ) + (C k .j-G k . 2 ) + (D^.-G,.,) + (F k -G k ) 

-(10) 

^jfc, ^mT&wmuTmmmmmm%iBo ^p s td^ 10 km* 
&m$t*> Jkm&^migW: c k m&m&m&^ (9) #jp a -pb, 

5 .^&^}fN&^ o I0 ;fq^<fii Pave 10O Mb Pstd 36 fitPlfo&$&*, * 

##5^^^ c k ^m^^^; do) w Pa-Pb, jA^Mfr^mmm 

m o 36 m^tyfe Pave 360 $nmis^^^jE^^, iaiJ^Jffi^T^f 

i£fft^i&5£ (11) S3 (12) ^^It^W P 10 . P 36C BP|BXSr4f>h 

sfi#^^m^jiif4t^^, o 10 *wme Pave 10 g£«af 

lo ^o 36 fp^{6 pave 36 mjnmm^mmmmB&m . 
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n m ^ mw3m 



m&&i i ] 

P,„(a 10 ,P a ve, 0 ) - erfc ( 10 + PaYe ">) ... (1 1) 

°1Q 

^(^ 6 ,Pave M ) = «/c(^^3L ) ... (, 2 ) 







Pa=0&f 


Pb=o m 


SOk-e SOk 


12 


+12 


SOk-e -* Slk 


-12 


+12 


S2k-s S3k 


-12 


+12 


S2k-e -* S4k 


12 


+12 


S5k-e SOk 


12 


+12 


S5 k -6 -* Slk 


12 


+12 


S3k-s S3k 


-12 


+12 


S3k-s -* S4k 


-12 


+12 



■^Bmt&& (nx (12) mm, mw&s: <m **t* 3 mm. 

P^Pave^) - erfc( 12 + Faye ") -(13) 
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& BJ 4? H17/3931 



WL^o m 2 ffi^&J Pa m, Pb ^et(^— ^ 0 Bt , ^ Pa-Pb=+ 10 

Pio>Pi2»P3 6 o At p 10 ^ l ^-zMm&m^ 2 

io »&iHo m&tm prml ^hs^^^m^, jim^A^A i 

^^WlPa-Pbl-Pstd ^KW« o 10 Mt Pave 10 

M!£WT#n&lft*&5£ (14) feXfti PRML MLSA (Maximum 
Likelihood Sequence Amplitude) ^^[i^ffli (ItiH^) £fr3f 

M %-[*] -(14) 



20 ^itb, d 2 ffiin fifiB^WWW^fteW^MttiEWMa^W^, 

^mmmmmn^ prml ^ io. #r, m&mB mlsa 

**fbg«ii^ (ID ^ift«KiPave 10 37 0 tt36flffl±ai^W- 
*»#A^^Pave 10 ^IKSO »^, S^jiWft Pave I0 fft, ffc 

25 9 16 fft^T«&« (14) feXmmU MLSA jflWfcifcS (ID fbit 

.'. . JP.fcfJftfiTMt BER (Bit Error Rate) ftl^. igffl 2 #r*sffiHl^fM 
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% m & 1118/3931 



wft&mmw, mmm* mlsa Mmm, mwtmmmn* w&m&m 
mls a, mmm prml &mjs&i&$k&. 

#5., U±MftWMTft%-%ttt (co, ci, ci, co) A&ffi (co, 

ci zjfcm&imffim eti— -i^m iffii PR (i, 2, 2, i) vzwitm 

5 iftftm, ^jgJBTJtttfhW (CO, Cl, Cl, CO) ceo, CI 

I^H*2'flSriB»4W,' #4fifflT PR (co, Cl, CO) ±» ($|£n, p (l, 

2, 1) i$#) fitJ^o #J&, CO, ' Cl *tf*ftj£W3ft, 
«Bf^iB^-t : b k 

i mmm^m^x ^ 

ft** PR (CO, Cl, CO) J^llftfltAdfi^ftf-fddSli'fiA Levelv, 
15 MLevelv i WTM^^^ (15) 

[*i*5£l 5] 

Level v=C0Xb k . 2 + ClXb H + C0Xb t —(15) 



M«/Mi4M#jriji3i2fnpR (co, ci, commmmmjzmtt&mgm 



&*kM k-i 




bk / Levelv 


S (bk-2,bk-i) 


S(bk-i,bk) 




S (0, 0) 


S (0, 0) 


0/0 


S (0, 0) 


S (0, 1) 


1/CO 


S (0, 1) 


S (1, 1) 


1 /C0+C1 


S (1, 1) 


S (1, 0) 


0 /C1+C0 


S (1, 1) 


S (1, 1) 


1 /C0+C1+C0 


S < 1 , 0 ) 


S (0, 0) 


o/co | 
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« m 45 Jgl9/393l 



^7T1W#-, ffifltlR! k .fittftok S (0, 0) k iB^ SQ k , S2^-S (0, 

i) k ia^ si k , i&fcM s a, i) k -E^ S2 k , s (i, o) k ia 

?k%} S3 k0 ^ffl 17 'ffi^m^^mm^T&tt®^^> jw. $n 

*TB*#^*^«ttJW«RIHi* 2. #.§.^7 PR (CO, CI, 

co) #WfjW*#T. f Bt^W^M^*^a^WW*IW^tt 

o 

W5] 











(bk-i, * * • ; ,bk) 


(bk-i, ,bk) 


S0k-3 ~* S2 k 


(0,0,0,1,1) 


(0,0,1,1,1) 


S2k-3 -* SO k 


(1,1,0,0,0,) 


(1,1,1,0,0) 


SOk-3 -*■ SOk 


(0,0,0,0,0,0) 


(0,0,1,1,0,0) 


S2k-s -* S2k 


(1,1,0,0,1,1) 


(1,1,1,1,1,1) 


S0k-4 -r SOk 


(0,0,0,1,1,0,0) 


(0,0,1,1,0,0,0) 


S2k-4 -* S2k 


(1,1,0,0,0,1,1) 


(1,1,1,0,0,1,1) 



mmmm* 

is #J#l, ft-JMifflf T#3&&g S0 k . 3 -S2 k , »JHP4fcS&#§&& A (S0 k . 3 , 

S0 k _ 2 , Sl k .,, S2 k ), W& B (S0 k _ 3 , Sl k . 2 , S2 k .,, S2 k ) jft^if— 
flt, i£fitMk-3, MfeSS0 k _ 5 , k, j$tf*&r S2 k o jlfcBt, *S$&&W 

n k-2 £|ftf*g k to#gte%??3§Mi-58rtt[ y k . 2 > y k . n y k fft^lftTOlft II 

20 jnsme a k-2 k mmmmm^^JAnm^ y k . 
2 m y k Mittii&ttmtiimmmMXi Pa, ma b k-4 $ ant 
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% Pb, mmiut^^^ (i6) m^rmmfe p a , ^^r^&fj 
(17) ^Tmmm.Pbo 

m&fti 6 ] 

Pa= (y lt .j-0) 2 + (y lt _ I -C0) 2 + (y k - (C1+C2)) 2 —(16) 

Pb= (y k _,-C0) 2 + (y kH - (C0+C1)) 2 + (y k - (2 x C0+C1) ) 2 -(17) 

5 ^jth, $n^p a «pb, mu«®f^js^« a mmmm, £nmpa»pb, 

2 fitlTa^^ PR (CO, Cl, CO) i«#:B!f, -tfcf^M |Pa-Pb|^lJ8ff# 





(bk-i, • " * ',bk) 




S0k-3 -* S2k 


(0,0,0,1,1) 


(0,0,1,1,1) 


S2k-3 SOk 


(1,1,0,0,0,) 


(1,1,1,0,0) 



fit! .RTIlEtt Pa-Pb, J0#£lftj&5ft (18)o 
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(c k _ 4 , c k _ 3 > c k _ 2 , c k _!, c k ) = (0,0.x, 1, 

Pa-Pb= (AA k _2 — BB k _ 2 ) + (BB k _ 1 -CC k _ 1 ) + (CC k -DD k ) 

(c k . 4> c k _ 3 , c k _ 2 , c k _!, c k ) = (1, '1.x. 0, 0) B# 

Pa-Pb= (CC k _ 2 -DD k _ 2 ) + m k - 1 -CC k . 1 ) + (AA k -BB k ) 

•••(18) 

m^xrm^mm^^AA k , bb k , cD k . DD k0 

AA k = (y k -0) 2 , BB k = (y k -C0) 2 \ 

CC k = (y k -(C0 + CD) 2 , DD k = ( y k - (2 X CO + C 1) ) 2 . 

JAnm&gm* c k &&m&%%L& (18) WlPa-Pbi- (2XC0 2 +C1 2 ), 
Jk&ftfrtt$i&fflfefag. ° #J¥*^ Pavec ^Pm^^^JlE^^, 

Wm$titi&> (19) *^Ttef^^Wo @jtb, tESW«iiMoSi 

[*SS5jtl 9] 

f^.Pave) =erfc(^p> -(19) 

t PR (co, ci, co) nrnvrn, ^mwmm^m^M^m^^m 

is f0]Pi^ 2 KliB^f-t, #-Mffl7 PR (CO, CI, C2, CI, CO) iSjmffiM 
CO, CI, C2 ^#jg|ftIE&»o 

20 2mmm^mn^: h k _ 2 

3 Ht^JluKlia^-^: b k _ 3 
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n m 15 H22/393T 



immmMTzm^-. b^ 

1m$kWL pr (co, ci, C2, ci, co) 

^jLevelv, M Levelv * WTffi s£^&5$ (20) 
[*&5£2 0 ] 

L e v e 1 v=C0X b t . 4 + Cl X b M + C2X b^ + ClX b,., + C0X b„ -•• (20) 

s ^itk, k mm^^mmm, v % o~s susii^ n^mm k 

S Cb^, b k . 2 , b k .„ b*), m!J#gmTBff^W^ 7 m^Mvimm 



C*7] 

Mfi/J^ttl5i^J|l] PI 2 ?fl P R (CO, CI, C2, CI, CO)^S<J$iJ^^tojS 



k-i Mvtm 




bk / LEVELv 


S (bk-4,bk-3,bk-2,bk-i) 


S (bk-3,bk-2,bk-i,bk) 




S(0,0,0,0) 


S(0,0,0,0) 


0/0 


S(0,0,0,0) 


S(0,0,0,l) 


1/CO 


S(O,O,0,l) 


S(0.0,1,1) 


1/C0+C1 


8(0,0,1,1) 


S(0, 1,1,0) 


0/C1+C2 


8(0.0.1.1) 


S(0. 1,1,1) 


1/C0+C1+C2 


S(0,1,1,0) 


S(l, 1,0,0) 


0/C1+C2 


S(0, 1,1,1) 


8(1.1.1,0) 


0/2*Cl+C2 


S(0, 1,1,1) 


8(1,1,1,1) 


1/C0+2*C1+C2 


8(1,0,0,0) 


S(0,0,0 5 0) 


o/co 


S(l,0,0,0) 


8(0,0,0,1) 


1/2*C0 


8(1,0,0,1) 


8(0.0,1,1) 


1/2*C0+C1 


8(1.1,0,0) 


.8(1,0,0,0) 


0/C0+C1 


8(1.1.0,0) 


8(1.0,0,1) 


1/2*C0+C1 


8(1.1.1,0) 


8(1.1.0,0) 


0/C0+C1+C2 


8(1.1.1.1) 


S(l.l.l.O) 


0/C0+2*Cl+C2 


8(1.1.1.1) 


8(1,1.1,1) 


1/2*C0+2*C1+C2 
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^T^#-, JEfcflPj k Brttefcr S (0, 0, 0, 0) k TB^S0 k , .JB4tegfS 
(0, 0, 0, 1) k iB:§U*J Sl k , fc^t^ S (0, 0, 1, 1) k iS^ S2 k , ffi 

>tfe&s (o, l, i, i) k ia^s3 k , fc^^s (i, i, i, o k ia^sv 

ffi^ S (1, 1,1, 0) k iB^ S5 k , S (1, 1, 0, 0) k "iB^ 

5 S6 k , JC^S (1, 0, 0, 0) k iB^S7 k , JE^S (1, 0, 0, 1) k iB 
x&3 S8 k , JG^ S (0, 1, 1, 0) k -iB^ S9 k o mm 19 ffi7FMWS&1g 

fttem%^m^mfmmmm* 2, ^imtprcco, ci, 
10 02, ci, co) %}m&}&ftT, JA^-mmgrfeM^mmmmmt 

fl«rt»«as»s W 90 <f « 
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[*83 







(bk_i> ,bk) 


S0k-5 S6k 


(0,0,0,0,0,1,1,0,0; 


(0,0,0,0,1,1,1,0,0) 


S0k-5 S5k 


(0,0,0,0,0,1,1,1,0) 


(0,0,0,0,1,1,1,1,0) 


S0k-5 ~* S4k 


(0,0,0,0,0,1,1,1,1; 


1* /*! f\ /% 4 4 4 4 4 \ ♦ 

(0,0,0,0,1,1,1,1,1) 


S2k-5 — * SOk 


(0,0,1,1,0,0,0,0,0; 


(0,0,1,1,1,0,0,0,0) 




(0,0,1,1,0,0,0,0,1; 


(0,0,1,1,1,0,0,0,1) 


S2k-5 S2k 


(0,0,1,1,0,0,0,1,1; 


/ r\ t\ 4 4 4 A ^\ 4 4 \ 

(0,0,1,1,1,0,0,1,1) 


S3k-s ~* SOk 


(0,1,1,1,0,0,0,0,0) 


(0,1,1,1,1,0,0,0,0) 


S3k-5 Slk 


(0,1,1,1,0,0,0,0,1) 


(0,1,1,1,1,0,0,0,1) 


S3k-5 ~~ *" S2k 


(0,1,1,1,0,0,0,1,1) 


/ f~\ 4 4 4 4 j~\ S~\ 4 4 \ 

(0,1,1,1,1,0,0,1,1) 


S7k-s "* S6k 


(1,0,0,0,0,1,1,0,0) 


(1,0,0,0,1,1,1,0,0) 


S7k-5 -* S5k 


(1,0,0,0,0,1,1,1,0) 


(1,0,0,0,1,1,1,1,0) 


S7k-5 S4k 


/ 4 #^ f\ A 4 4 4 4 \ 

(1,0,0,0,0,1,1,1,1) 


/ -t f\ f\ 4 4 4 4 4 \ 

(1,0,0,0,1,1,1,1,1) 


S6k-5 ~* S6k 


(1,1,0,0,0,1,1,0,0) 


(1,1,0,0,1,1,1,0,0) 


ci r* ^ c* r" 

bbk*5 * OOk 


(1,1,0,0,0,1,1,1,0) 


/ 4 4 #"l /-I 4 4 4) 4 yk\ 

(1,1,0,0,1,1,1,1,0) 


S6k-s S4k 


(1,1,0,0,0,1,1,1,1) 


(1,1,0,0,1,1,1,1,1) 


S4k-s SOk 


(1,1,1,1,0,0,0,0,0) 


(1,1,1,1,1,0,0,0,0) 


S4k-s "* Slk 


(1,1,1,1,0,0,0,0,1) 


(1,1,1,1,1,0,0,0,1) 


S4k- 5 S2k 


(1,1,1,1,0,0,0,1,1) 


(1,1,1,1,1,0,0,1,1) 


SOk-s SOk 


(0,0,0,0,0,0,0,0,0,0) 


(0,0,0,0,1,1,0,0,0,0) 


SOk-e -* Slk 


(0,0,0,0,0,0,0,0,0,1) 


(0,0,0,0,1,1,0,0,0,1) 


SOk-s -+ S2k 


(0,0,0,0,0,0,0,0,1,1) 


(0,0,0,0,1,1,0,0,1,1) 


S2k-s -* S6k 


(0,0,1,1,0,0,1,1,0,0) 


(0,0,1,1,1,1,1,1,0,0) 


S2k-6 S5k 


(0,0,1,1,0,0,1,1,1,0) 


(0,0,1,1,1,1,1,1,1,0) 


S2k-e -* S4k 


(0,0,1,1,0,0,1,1,1,1) 


(0,0,1,1,1,1,1,1,1,1) 


S3k-s ~* S6k 


(0,1,1,1,0,0,1,1,0,0) 


(0,1,1,1,1,1,1,1,0,0) 


S3k-e S5k 


(0,1,1,1,0,0,1,1,1,0) 


(0,1,1,1,1,1,1,1,1,0) 


S3k-s -* S4k 


(0,1,1,1,0,0,1,1,1,1) 


(0,1,1,1,1,1,1,1,1,1) 


S7k-6 -* SOk 


(1,0,0,0,0,0,0,0,0,0) 


(1,0,0,0,1,1,0,0,0,0) 


& / k-6 oik 


i r t n n n A A A A A 1^ 
\X,U,U,U,U,U,U,U,U, J./ 


(l AAA! 1 AAA 

vi,u,u,u,i,i,u,u,u,i; 


S7k-e -* S2k 


(1,0,0,0,0,0,0,0,1,1) 


(1,0,0,0,1,1,0,0,1,1) 


S6k-e SOk 


(1,1,0,0,0,0,0,0,0,0) 


(1,1,0,0,1,1,0,0,0,0) 


S6k-e ~*Slk 


(1,1,0,0,0,0,0,0,0,1) 


(1,1,0,0,1,1,0,0,0,1) 


S6k-e -* S2k* 


(1,1,0,0,0,0,0,0,1,1) 


(1,1,0,0,1,1,0,0,1,1) 


S4k- 6 S6k 


(1,1,1,1,0,0,1,1,0,0) 


(1,1,1,1,1,1,1,1,0,0) 


S4k-e — S5 k 


(1,1,1,1,0,0,1,1,1,0) 


(1,1,1,1,1,1,1,1,1,0) 


S4k-6 S4k 


(1,1,1,1,0,0,1,1,1,1) 


(1,1,1,1,1,1,1,1,1,1) 


S0k-7 ~^ SOk 


(0,0,0,0,0,1,1,0,0,0,0) 


(0,0,0,0,1,1,0,0,0,0,0) 


S0k-7 Slk 


(0,0,0,0,0,1,1,0,0,0,1) 


(0,0,0,0,1,1,0,0,0,0,1) 



28 



02126510. 0 



U EJ & JH25/39H 



S0k-7 -* S2k 


(0,0,0,0,0,1,1,0,0,1,1) 


(0,0,0,0,1,1,0,0,0,1,1) 


S2k-7 -* S6k 


(0,0,1,1,0,0,1,1,1,0,0) 


(0,0,1,1,1,0,0,1,1,0,0) 


S2k-7 ~* S5k ' 


(0,0,1,1,0,0,1,1,1,1,0) 


(0,0,1,1,1,0,0,1,1,1,0) 


S2k-7 S4 k 


(0,0,1,1,0,0,1,1,1,1,1) 


(0,0,1,1,1,0,0,1,1,1,1) 


S3k- 7 -* S6k 


(0,1,1,1,0,0,1,1,1,0,0) 


(0,1,1,1,1,0,0,1,1;0,0) 


S3k r -* S5k 


(0,1,1,1,0,0,1,1,1,1,0) 


(0,1,1,1,1,0,0,1,1,1,0) 


S3k-7 ~* S4k 


(0,1,1,1,0,0,1,1,1,1,1) 


(0,1,1,1,1,0,0,1,1,1.,1) 


S7k-7 -* SOk 


(1,0,0,0,0,1,1,0,0,0,0) 


(1,0,0,0,1,1,0,0,0,0,0) 


S7 k -7 -* Slk 


(1,0,0,0,0,1,1,0,0,0,1) 


(1,0,0,0,1,1,0,0,0,0,1) 


S7 k -7 -* S2k 


(1,0,0,0,0,1,1,0,0,1,1) 


(1,0,0,0,1,1,0,0,0,1,1) 


S6k-7 ~* SOk 


(1,1,0,0,0,1,1,0,0,0,0) 


(1,1,0,0,1,1,0,0,0,0,0) 


S6k-7 Slk 


(1,1,0,0,0,1,1,0,0,0,1) 


(1,1,0,0,1,1,0,0,0,0,1) 


S6k-7 -* S2k 


(1,1,0,0,0,1,1,0,0,1,1) 


(1,1,0,0,1,1,0,0,0,1,1) 


S4k-7 -* S6k 


(1,1,1,1,0,0,1,1,1,0,0) 


(1,1,1,1,1,0,0,1,1,0,0) 


S4k-7 ~* S5k 


(1,1,1,1,0,0,1,1,1,1,0) 


(1,1,1,1,1,0,0,1,1,1,0) 


S4k- 7 -* S4k 


(1,1,1,1,0,0,1,1,1,1,1) 


(1,1,1,1,1,0,0,1,1,1,1) 


S0k-8 -* SOk 


(0,0,0,0,0,1,1,1,0,0,0,0) 


(0,0,0,0,1,1,1,0,0,0,0,0) 


SOk-8 Slk 


(0,0,0,0,0,1,1,1,0,0,0,1) 


(0,0,0,0,1,1,1,0,0,0,0,1) 


S0k-8 ~* S2k 


(0,0,0,0,0,1,1,1,0,0,1,1) 


(0,0,0,0,1,1,1,0,0,0,1,1) 


S2k- 8 -* S6k 


(0,0,1,1,0,0,0,1,1,1,0,0) 


(0,0,1,1,1,0,0,0,1,1,0,0) 


S2k- 8 S5k 


(0,0,1,1,0,0,0,1,1,1,1,0) 


(0,0,1,1,1,0,0,0,1,1,1,0) 


S2k- 8 -*S4k 


(0,0,1,1,0,0,0,1,1,1,1,1) 


(0,0,1,1,1,0,0,0,1,1,1,1) 


S3k- 8 "* S6k 


(0,1,1,1,0,0,0,1,1,1,0,0) 


(0,1,1,1,1,0,0,0,1,1,0,0) 


S3k- 8 ~* S5k ~~" 


(0,1,1,1,0,0,0,1,1,1,1,0) 


(0,1,1,1,1,0,0,0,1,1,1,0) 


S3k- 8 -* S4k 


(0,1,1,1,0,0,0,1,1,1,1,1) 


(0,1,1,1,1,0,0,0,1,1,1,1) 


S7k- 8 "* SOk 


(1,0,0,0,0,1,1,1,0,0,0,0) 


(1,0,0,0,1,1,1,0,0,0,0,0) 


S7k- 8 "* Slk 


(1,0,0,0,0,1,1,1,0,0,0,1) 


(1,0,0,0,1,1,1,0,0,0,0,1) 


S7k-s ~* S2k 


(1,0,0,0,0,1,1,1,0,0,1,1) 


(1,0,0,0,1,1,1,0,0,0,1,1) 


S6k-a SOk 


(1,1,0,0,0,1,1,1,0,0,0,0) 


(1,1,0,0,1,1,1,0,0,0,0,0) 


S6k-s ~* Slk 


(1,1,0,0,0,1,1,1,0,0,0,1) 


(1,1,0,0,1,1,1,0,0,0,0,1) 


S6k-s ~* S2k 


(1,1,0,0,0,1,1,1,0,0,1,1) 


(1,1,0,0,1,1,1,0,0,0,1,1) 


S4k-s -* S6k 


(1,1,1,1,0,0,0,1,1,1,0,0) 


(1,1,1,1,1,0,0,0,1,1,0,0) 


S4k-8 ~* S5k 


(1,1,1,1,0,0,0,1,1,1,1,0) 


(1,1,1,1,1,0,0,0,1,1,1,0) 


S4k- 8 -* S4k 


(1,1,1,1,0,0,0,1,1,1,1,1) 


(1,1,1,1,1,0,0,0,1,1,1,1) 


S0k 9 -+ SOk 


(0,0,0,0,0,1,1,1,1,0,0,0,0) 


(0,0,0,0,1,1,1,1,0,0,0,0,0) 


SOk-9 -*■ Slk 


(0,0,0,0,0,1,1,1,1,0,0,0,1) 


(0,0,0,0,1,1,1,1,0,0,0,0,1) 


SOk 9 S2k 


(0,0,0,0,0,1,1,1,1,0,0,1,1) 


(0,0,0,0,1,1,1,1,0,0,0,1,1) 


S2k- 9 S6k 


(0,0,1,1,0,0,0,0,1,1,1,0,0) 


(0,0,1,1,1,0,0,0,0,1,1,0,0) 


S2k-9 -* S5k 


(0,0,1,1,0,0,0,0,1,1,1,1,0) 


(0,0,1,1,1,0,0,0,0,1,1,1,0) 


S2k-g -* S4k 


(0,0,1,1,0,0,0,0,1,1,1,1,1) 


(0,0,1,1,1,0,0,0,0,1,1,1,1) 


S3k-9 ~* S6k 


(0,1,1,1,0,0,0,0,1,1,1,0,0) 


(0,1,1,1,1,0,0,0,0,1,1,0,0) 


S3k-9 -* S5k 


(0,1,1,1,0,0,0,0,1,1,1,1,0) 


(0,1,1,1,1,0,0,0,0,1,1,1,0) 


S3k-9 -* S4k 


(0,1,1,1,0,0,0,0,1,1,1,1,1) 


(0,1,1,1,1,0,0,0,0,1,1,1,1) 
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S7 k -9 SOk 


(1,0,0,0,0,1,1,1,1,0,0,0,0) 


(1,0,0,0,1,1 1 1 0 0 0 0 0) 


S7k- 9 ->• Slk 


(1,0,0,0,0,1,1,1,1,0,0,0,1) 


(1,0,0,0,1,1,1,1,0,0 0 0 1) 


S7k-9 -* S2k 


(1,0,0,0,0,1,1,1,1,0,0,1,1) 


(1,0,0,0,1,1,1,1,0,0,0,1,1) 


S6 k -9 SOk 


(1,1,0,0,0,1,1,1,1,0,0,0,0) 


(1,1,0,0,1,1,1,1,0,0,0,0,0) 


S6k-9 Slk 


(1,1,0,0,0,1,1,1,1,0,0,0,1) 


(1,1,0,0,1,1,1,1,0,0,0,0,1) 


S6k-9 -* S2k 


(1,1,0,0,0,1,1,1,1,0,0,1,1) 


(1,1,0,0,1,1,1,1,0,0,0,1,1) 


S4k-g -* S6k 


(1,1,1,1,0,0,0,0,1,1,1,0,0) 


(1,1,1,1,1,0,0,0,0,1,1,0,0) 


S4k-g -* S5k 


(1,1,1,1,0,0,0,0,1,1,1,1,0) 


(1,1,1,1,1,0,0,0,0,1,1,1,0) 


S4k- 9 "* S4 k 


(1,1,1,1,0,0,0,0,1,1,1,1,1) 


(1,1,1,1,1,0,0,0,0,1,1,1,1) 



mm, ^mmr^mm^ so^-s^, mijip^^a a. b 

M«HJ, £ftf JOf k-5, S0 k . 5 , £fl« k , S6,, 

^^M^k^^jBfJajk^m^W^y^ y k _ 3 . y k2> y kn 

mmi% Pa, B mmm^mm®mM¥*m&fe%i% Pb, 

MffiKTm»«« (21) ^TJIWiPa, fflKT0ffcW*fc5S (22) 
fc^T^lRilPbo 

[«M2ll 

P a = (y k . 4 -0) 2 + (y k . 3 -C0) 2 + (y k _ 2 - (C0+C1)) 2 + (y k _, - (C0 + C1 +C2) ) 2 + 
(y k - (2XC1+C2)) 2 ... (2i) 

C*ife*2 2 ] 

Pb= (y k . 4 -C0) 2 + (y k . 3 - (COtCl)) 2 + (y M - (C0 + C1+C2)) 2 + (y k (CO+2 
XCl+C2)) 2 + (y k - (C0 + 2XC1+C2)) 2 -.(22) 
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Pa«Pb, MfW**® A MnJUmm, *H* Pa»Pb, 

«HfflW««iPR (co, ci, C2, ci, co) ttfffW. *«ttffllftrfbl 



[*9] 




7fe 



SOk-s -?-S6k 



S2k- 5 S lk 



S2k- 5 "* S2 k 



S3k-5 ~* SOk 



S3k-s 
S3k-5 



Slk 



S2k 



S7k-s ~* S6k 



S7k-5 S5k 



S7k-5 -*S4k 



S6k-5 



S6 k 



S6k-s S5k 



S6k- 5 — S4k 



S4 k -5 -* SOk 



S4k-s -* Slk 



S4 k -5 -> S2k 



(bk-i, ,*>k) 

(0.0.0.0,0,1,1.0.0) 



(bk-i, • • • • ,bk) 
(0.0.0.0.1,1,1,0.0) 
(0.0.0.0.1,1,1,1.0) 



(0.0.1.1.0,0,0,0.1) 



(0.0.1.1,0,0.0.1.1) 
(0.1.1.1,0,0,0,0.0) 



(0.1.1,1,0.0,0,0.1) 
(0.1.1.1,0,0,0,1.1) 



(1.0.0,0,0,1,1.0.0) 



(1.0.0.0,0,1,1,1.0) 



(1.0.0.0,0,1,1,1.1) 



(1.1.0.0,0.1,1,0.0) 
(1.1.0.0,0,1,1,1.0) 



(1.1.0,0.0,1,1.1.1) 



(1.1.1,1,0,0,0,0.0) 



(1.1.1.1,0,0,0,0.1) 



(1.1.1.1.0,0.0,1.1) 



(0.0.1.1,1,0,0,1.1) 
(0.1.1,1,1,0,0.0.0) 



(0.1.1,1,1,0,0.0.1) 



(0.1.1.1,1,0,0,1.1) 



(1.0.0,0,1,1,1,0.0) 



(1.0.0.0,1,1,1,1.0) 



(1.0.0.0,1,1,1.1.1) 



(1.1.0.0.1,1,1,0,0) 



(11.0.0.1.1.1,1,0) 



(1.1.0.0,1,1,1.1.1) 



(1.1.1,1,1,0,0.0.0) 



(1.1.1.1,1,0,0,0.1) 



(111, 1,1,0,0,1.1) 



10 



ffi^iftft&m&*®nm&?ar?b, wimm&& (23). 
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ma^2 3 J 

? a-Pb= < A A k - 4 -BB k _ 4 ) + <BB k _ 3 -CC k ) + (rr 

k-i ~GG k _j) + (FF k — GG k ) 3 + <«*-.-BE k _,) + (E£ 

Ce„ c k _ 7 , Ck _ 6 , e k _ s> e _^ 

*»-»- CDD k - 4 -EE k _ 4 ) + (dd _ — Fp ) + fCf Rn 
-r-CC,.,) + (AA k — BB k ) + <CC ^j H *-.> '+ CBB 

c..,, Ck) , 

Pa-Pb- (DD k . 4 -EE k _ 4 ) + (DD k _3-FF fc > + / Cf pw \ 

x-i-CC,-.,) + (BB k — HH k ) " 3 ,: (CCk - I " M *T« ) + (BB 

Pa ~^= <DD k _ 4 -BE k _ 4 ) + ( DDk _ 3 _ FF 

.*-.-"*-,> + (CC k -H k ) 3 + <CC k _ 2 - EEk _ 2 ) + (HH 

(c 

*.".'.;.;,:;:.;*,:;;,,;'- v-v c >- ■«-• .> ,v 
fc,?;;:.:;:;;,;'--- «.-..-«.>. 

Pa-Pb = (ff 



It - 4 



k-i-CCfc.J + (BB k -HH k ) 



r B k r't <»>--«.-.> - «*._.-„,:., + (bb 
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( C k _ 8 » C k _ 7 * C k . 6 , C k _ s , C k _ 4 v C k _ 3 » C k _ 2 > c k _ x > c k ) - 
(0, I. 1, l. x, 0, 0, 1, 1)8} 

Pa-Pb = (FF k _ 4 -GG k _ 4 ) + (EE k _ 3 — GG k _ 3 ) + (CC k _ 2 -EE k _ 2 ) + (HH 
k-i-IIt-t) + (CC k -II k ) 

( C k - 8 * C k - 7 * C k - 6 * k - 5 v C k - 4 ^ k - 3 * ^ k - 2 * k - 1 "* C k ) = 

(1, 0, 0, 0, x, 1, 1, 0, 0) 8} 

Pa-Pb= (BB k _ 4 — HH k _ 4 ) + (BB k _ 3 -CC k _ 3 ) + <CC k _ 2 -EE k _ 2 ) + (DD 
k - i — EE k - i ) + (DD k -EE k ) 

(C k _ 8 » C k _ 7 , c k _ 6 » c k _ s > c k _ 4 » c k _ 3 » c k _ 2 , c k _ i » c k ) = 
(1, 0. 0, 0.x, 1, 1, 1,0)8} 

Pa-Pb= (BB k _ 4 -HH k '_ 4 ) + (BB k _ 3 -CC k _ 3 ) + (CC k _ 2 -EE k _ 2 ) + (EE 
k - i ~ GG k _ t ) + (FF k — GG k ) 

(c k _ 8 » c k _ 7 , c k _ 6 > c k _ 5 , c k _ 4 , c k _ 3 * c k _ 2 , c k _ x , c k ) = 
(1, 0, 0, 0,x, 1, 1, 1, 1)8} 

Pa-Pb = (BB k _ 4 -HH k _ 4 ) + (BB k _ 3 -CC k _ 3 ) + (CC k _ 2 — EE k _ 2 ) + (EE 
k-i — GG k-1 ) + (GG k -JJ k ) 

(c k _ B » C k _ 7 , C k _ 6 , C k _ 5 > C k _ 4 , C k _ 3 , C k _ 2 , Cfc-j, c k ) = 

(1, 1,0, 0, x, 1, 1, 0, 0)8} 

Pa-Pb= (CC k _ 4 -II k _ 4 ) + (HH k _ 3 -II k _ 3 ) + (CC k _ 2 -EE k _ 2 ) + (DD 
fc _, -FF k _,) + (DD k — EE k ) 

(c k _ a » c k _ 7 , c k _ 6 * c k _ s , c k _ 4 -» c k _ 3% c k _ 2 > c k -i> c k ) = 
(1, 1,0, 0, x, 1, 1, 1,0)8} 

Pa-Pb= (CC k _ 4 -II k _ 4 ) + (HH k _ 3 -ri k _ 3 ) + (CC k _ 2 -EE k _ 2 ) + (EE 
k - 1 -GG k _ 1 ) + (FF k — GG k ) 

(C k _ 8 , C k _ 7 » C k _ 6 , C k _ s , C k _ 4 v C k _ 3 , C k _ 2 , C k _!» c k ) = 

(l.l,0,0,x, 1,1, 1.1)8} 

Pa-Pb= (CC k _ 4 -II k _ 4 ) + (HH k _ 3 -iI k _ 3 ) + (CC k _ 2 -EE k _ 2 ) + (EE 
k - 1 -GG k . 1 ) + (GG k -JJ k ) 

(c k _ 8% c k _ 7 , c k _ 6 .. c k _ 5 , C fc _ 4 , C k _ 3 v c k _ 2 , c k _ 1% c k ) = 
(1, 1,1, l.x.O, 0. 0,0)8} 

Pa-Pb= (GG k _ 4 -JJ k _ 4 ) + (EE k _ 3 — GG k _ 3 ) + (CC k _ 2 — EE k _ 2 ) + (BB 
k-i-ee^) + (AA k — BB k ) 

(C k _ 8> C k _ 7 > C k _ 6 > c k _ 4 , c k _ 3 „ c k _ 2 v c k _ x ^ c k ) = 

(1, 1, 1, 1.x. 0,0, 0,1) fft 
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Pa-Pb- (GG k _ 4 -JJ k _ 4 ) + (EE k _ 3 — GG k _ 3 ) + (CC k _ 2 — EE k _ 2 ) + (BB 
k _ 1 -CC k _ l ) 4- (BB k — HH k ) 

(C k _ 8 , C k _ 7 , C k _ 6 , C k _ 5 , C k _ 4> C k _ 3 , C k _ 2 , C k _j, C k ) = 

(0, 1,1, l,x, 0,0, 1,1) st 

Pa-Pb= (GG k _ 4 -JJ k _ 4 ) + (EE k _ 3 — GG k _ 3 ) + (CC k _ 2 -EE k _ 2 ) + (HH 
k-i-IIk-i) + (CC k -II k ) 

-(23) 

&t, murmmmmm^^ M k , bb^ gd k . dd k , ee k , ff k , gg,. 

HHk^ Ilk^ JJk" 

AA k = (y k -0) 2 , BB k = (y k -C0) V 

CC k = <y k -<C0+Cl)) 2 , DD k = (y k -(Cl+C2)) 2 , 

EE k = (y t -(C0+ei+C2)) V FF k = ( y k - (2 X CI +C2) ) \ 

GG k = (y k - (C0+2XCI+C2)) \ HH k = (y k -2XC0)) 2 , 

H k = (y k - (2XC0+CD) K ]J k = (y k - (2 x C0+2 X C1+C2) ) 2 

c k ^m?i^ji^; (23) |ft|Pa-Pbi- (2XC0 2 +2X 
Cl 2 +C2 2 ), >A'&6tJ^^m^f f i^a^^^p aV e 0 jjIjRfi^^^jE 

m o Pave mm^mm^^m, mmm^mm. 

P(o,Pave) =erfcO^) -(2 4) 



CCO, Cl, C2, CI, CO) ifefl8«ji9l#^^*^fla» 
20 CsfeSfi^l 2) 



10 



15 



34 



02126510.0 



m JS31/393C 



Tffi, tfWfffflTMM^Il PR (1, 2, 2, 1) ^» 

prml ^MSBt^is ^mkffl^&mmz pa-pb 
!m±m^, m&m pr (i, 2, 2, D J^iM, warn 4 j^wte 

zzz] xxx> zzz 4 , <I N 61J— 

•■{*JS*2 5] 
L k so = min[L k _ t "+<y k +3) 2 , L k _, s5 +(y k +2) 2 ] 
L k sl = min[L k . I SD +(y k +2) ? , L k _, S5 + (y k +l) 2 3 
L k S2 = L k ., s, + (y k +0) 2 

L k S3 = min [L k ., 53 +(y k -3) 2 , L k ., S2 + (y k -2) 2 ] 
L k s < = min[L k ., S3 f (y k -2) 2 , L k ., S2 Hy k -l) 2 ] 
L k ss = L k _, S4 +(y k +0) 2 

-(25) 

10 

&*%nm*, *smm k-i WRnwg- i*., «jp«i^** 

(y k +3) 1/2, #_M.M*T y k 2 /2o &m PRML fig 

fcU±mm& I* 80 - L k S5 «fcfcfclt 5&#ffi<hfi<J, i?fl5l^fl2^f*6fi«lTtJt«B 

iij^m Lk so ~ Lie 35 ttjiNr*Js*effiiit» -^4*i«tw«s*. ^m, ' jb 

is KTJ^WSBfcS; (26) ^44*$ so~S5 #jf»J k l* 80 - l, 8 ^ 
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% m 35 



[^f J*5t2 6 ] 

L k so = min[L k . I so +(y lt +3)V2-y lt 2 /2, L k . 1 S5 + (y k +2) V2-y k V2] 
L k si = min [L k . 1 so +(y k +2)V2-y k V2 , L.».,"+ (y k +l) 72-y k 72] 
L k " = L k . 1 s «+(y k fO)V2-y k V2 

E k si = min [L 1[ . I "+(y k -3) V2-y k V2 , L k .,»+ (y k -2) V2-y t 2 /2 ] 
L k S4 = min[L k . l s H(y k -2)V2-y k V2 , L kM »+ (y k -l) V2-y k '/2 ] 
I k ss = L k . 1 S4 +(y k +0)V2-y k V2 

- (26) 

^mjfm8&& (26), mmm~fm^mm^ c27) 0 
m&i&2 7 ] 

Lk so = min[Lk-i S0 +3yk+9/2, Lk-i S5 +2yk+2] 
Lk Si = min[Lk-i S0 +2yk+2, L k l S5 +yk+l/2] 
Lk S2 = L k -i si 

Lk S3 = min[Lk-i S3 -3y k +9/2 , L k -i S2 -2y k +2] 
Lk S4 = min[Lk-i S3 -2yk+2 > Lk-i S2 -yk+l/2] 
Lk S5 = Lk-i S4 

-(27) 

A k . B k . C k > D k > E k , F k . G^XiUTo 

A fc = 3y k +9/2 = (y k -th4)+ (y k -th5) + (y k -t h6) 

B k = 2y k +2 = (y k -th4) + (y k -th5) 

C k =y k +l/2=(y k -tli4) 

Ek=-y k +l/2=(th3-y k ) 

F k =-2y k +2= (th3-y k ) + (th2-y k ) 

G k =-3y k +9/2=(th3-y k ) + (th2-y k ) + (tlil-y k ) 
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m m 4s ^33/39^: 



$r&, $ty£thl=5/2, th2=3/2, th3=l/2, th4=-l/2, th5=-3/2, th6=-5/2o 
^*&(¥*iRJWi«*i^ (27) ^tB W 50 - Lk S5 » ^l!l7#B« k 

&A k ~ Gk^W^^TOP^tBL, 80 - L/ 5 . Hilt, ffiWH^fc 

$& a b) WRnittwasiParPbi, iftsm^Mf, 

M:foMW$t& Pa-Pb flfcfrfe. 
io $[£n, $n£jfi$[ l *0fiM!tt. SSfflT PR Ci, 2, 2, l) 

#Bt, ^Xtf^8tOJI«IMW^#*<hWK^ A jf&B&fe B Pa-Pbo 
BP^2J?f^fl<IJRife^3E4 , » ^Pa=0l£Pb=0Jtf, ^7^+10^8^ 
Hfcfe$#&Ht» ^fcB Pa-Pbo 

«D, ttftfr&8^itegH&£4', ^ S0u-*S4k «J^2fiE. Pa- 
is PbHf^'IfMc jfc&fr, jS&^A?&3&S0-S0— S1-*'S2— S4-^, Jfc®B$& 
if S0-*Sl-S2-S3-S4$^ o jftltf, A .fcpSflMS: Pa Jg (y k _ 3 +3) 2 /2+ 
(y k _ 2 +2) »/2+ (y k -!+0) V2+ (y k -l) 2 /2 3»„ ft& B WrT*# 

Pbjf (y k _ 3 +2) V2+ (y k _ 2 +0) 2 /2+ (y k _ r 2) 2 /2+ (y k -2) 2 /2ffta?. 

Jitflt, tOTiUitiJff^fitl Ak-Gk^ Pa-Pbc HJW±fei£, JB Pa-Pb= 
20 (A k . 3 -Bu) +B k . 2 -F k .,+ (Ek-Fk). «**^Jfi^, H^ffifli* 

pb, ^w^iiw^TOW*jr» ittfcbtt#^*tB«*. sitb, #9 

■#JL, ^Ej^fe4«miliT^#3£ S0 k ^-S4 k 6tJ Pa-Pb tt#fl»#8c, 

25 <a^, an^'&ftWMfia Pa-Pb femmmmmmM A k ~ G k «^ 0 kt* 



P a - P b = (A k _ 3 — B 



k- 3 



) +B k _ 2 -F k _ 1 + (F k -G k ) 



30 
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M m 45 M34/39K 



Pa-Pb= (E k _ 3 -F k _ 3 ) -F JC _ 2 + B k _ 1+ (A k -B k ) 

5 Pa-Pb= (E k _ 3 -F k _ 3 ) -F k _ 2 + B k _ 1 + (B k -C k ) 

Pa-Pb= CB k _3-C k _ 3 ) + B k _ 2 -F k _ 1+ (E k -F k ) • 
S5 M -*S3 k Bt, 

10 

Pa-Pb= (B k _3-C k _ s ) +B k _ 2 -F k _ 1 +. (F k -G k ; 
#t£^$^S3 k ^S0 k ftf, 

Pa-Pb= (F k _ 3 -G k _ 3 ) -F k _ 2 + B k _ 1 + QA k -i3 k , 
P a - P b = (F k _ 3 -G k _ 3 ) -F k _ 2 + B k _ 1 + (B k -C k ) 

20 100„ 

j£%mm. ioo so 8 iim^ra^iiug^ 

j:%% 9WLjz, QACWi-frB, lrAl!lAGC (automatic gain controller) 

io «*». # agc m&Tm&, ^mmimmm u Mm&&%% 
&m<> ja agc mmmumm^m^m^ n mm&mm. 
25 jmm^m^mm ^m&m pll 12 #1 a/d i3 c 

PLL e£l5& 12 ^-^Wm^-t^^^SmHt^- # _§., i£ PLL 12 
nflUA^ffl 1 Bf&ffyVkfrffy PLL (*ffi^tfc^# 5 V LPF6 ft VC07 
IWttlSf*. J§#, A/D 13 PLL $L%r 12 ft£f) 

Wfii^^^, mm -^^# 0 i&mnmttxw&mtk a/d 
30 13 mmm^m^ u. 
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3rii*&i£fett 15 (^^jtWf* PR 2, 2, l) ±U« 

15 m^m^m 15 maft^ww^w pr a, 2, 2, n 

^ 16 15 mm 2 {t^^j^j^^, 

10 igmmwimm, 

nm, m 8 ^im^^m 15 to#m«wii 16 

14 mmmmmm y k mmAmm%^& 15 i&#3£ii-«#r« 17 

4*o :£#3£M«f%i& 17 4>, it#T^#fi y k ^MHjt levelv M 

15 e»*bmsw#£$«. m^mmr pr a, 2, 2, n #fu^M<i 

levelv -M§U Jf KT0fifctt*&5* (28) SjjteT^ftBt 

sg k tw&mmi&miffim. y k wieww^** A k > c k , D k . E k . ? k> c k 

Utk&&2 8 3 

A k =(y k -0)2,B k =(y k -l)2,C k =(yk-2)2 J D k =(y k -3)2, 
E k =(y k -4)2,F k =(y k -5)2,G k =(y k -6)2 -(28) 

20 

^#it#W^i!l*^A»q^/tb^/^#%ii& is MAW 

k #Rs6 S0-S5 \0mm 4) WrTIM£. JBSBfcS; (29) $*7#lfc6Kl 
"BJtttto #5., roin[xxx, zzz]^?£# xxx M zzz .^<hW— ^rWfiWaSfc. 

' 25 ... 
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U m & 3136/3931 



m2 93 

--L k so =min[-L k -iSQ + A k , L lr -i-SS.+. B k ] 
L k si =min[ L k -iSo + B k , Lfc-x 35 + Ck ] 
L k S2 = L k .iSi + D k 
L k sa = m i n [ L k -iS3 + Q k t L k . z S2 + F k ] 

L k S4 =min[ L k -iS3 + F k , L k -i S2 + E k ] 
L k ss = Lk-^ + Dk 

•(29) 

mm k mmmm l*>~ T^mmtmim 19 m^r-^m 

k+l ft4MK^JN:Nft**. 18 «Jg«&^ (29) 

■tt& iE&fflm* Sel0~Sel3 tftttKHTH 9 'j^tt^ftttfflNtfg 
#^20 4»- 



[3i&5£3 0 3 

L k -iSo + Ak ^ 

L k -x so + A k < 

L k -iSo + B k ^ 

Lk-^o + Bk < 

L k -iS3 + Qk ^ 

L k -iS3 + G k < 

L k - x S3 + F k ^ 

L k -iS3 + Fk < 



L k .i S5 + Bk 
L k -iss + Bk 

L k -i S5 + Ck 
L k -iss + c k 

Lk-i S2 + Fk 
L k -iS2 + F k 
L k -iS2 + Ek 
L k -iS2 + E k 



SelO '■=' 1' 
SelO = ' 0' 

Sell =' l» 
Sell =* 0' 
Sel2 =' 1' 
Sel2 = ' 0 ' 
Sel3 =' 1* 
Sel3 =' 0' 



-(30) 
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ifc. mftT^&±Bmfa*t&& (9) s wmwi 
m, «w±^M6^3fc^ (9), im^mkMMyt&m^fftTa-pb* 

5 ■feigffi^ifi^ 2 *mif&tt¥Jrti^&totttt&to Pa- 

Pb 0 W«f!l 2Sti^, ^S^3B*RJt*» 17 

Pa-Fb. Hj*, jfcBt, TO^J3M&Mi£%i& 21, Aftd&^MK 

14 2»£tiflti^#fi ^sa»Aiii^ai*3sjr» 22 

10 y k f^ttSPa-Pbo 

m&mft&mmMmmf&feft&m&M pa-pb w^asiw-is/ 

^Jiffi^S*** 24 «£o 24 ^ffi3#A!ft Pa-Pb ft 

10 )o ^«m^TO{tPave 10 ^P^«o 10 ^TM^i&fefi<3^ 

15 AittEiiM/Ht ammmnmmmm^ mi&Mimm&Mfeo m 
mt&& (id, fi6jwa«: Pave 10 $i4ga&jftgi a 10 mmnmm^mmm 

20 ^±m0j^wffl 7 j^w&ftfctfBteg* 100, {g^jtoa 10 fr^, 
^#«^#^B28^^ 0 am, 1 m^mtmst 100 mw, 
»j^atm^»m#3»fl«f»^s^ w mmm^ mr&er? prml 

H« PRML ^fl«lWi«ljE*tt. #J-, ^E*-^**1*fi«J*ifAra-Kf 
^itA^m^H^^if^m 09/996, 843 ^4»tB#7«E7&#&& 

* if "Wll 09/996, 843 -to 

30 11 ft??;, imvjk mdm&» 13 . ca^Hire) 
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m 4? H38/39H 



w±j?f«. w^M%&ittM$r« i6 ttmft p a -pb 

fa#3£ift£ o m^tyfe Pave ff#dW§c f if^M^M*, ffibifefg 

5 mmm^u mm^m om^m. Pave) 
«. m ^ii2^, ^ftiiii$4jm s^a 29 3&t&g$gf8 
ffimmi^ i6 0, 

(14) M^&J PRML MLSA (M=o/2 • d min 2 ) 0 Mit^U^ 

^^!jwm-irsfitj^^^!iw^:As«®, prml mm%m 

MLSAo PRML i^ytms MLSA li^Hftf^T PRML &?»«ff -^M* 
M«^»«Wf# 160 MLSA 

20 29 «a»mimd<m£ tmmxwm*. 

^&mm «««t&&*s? mlsa ffin> 

aste, Hstetftiiir^w^aa prml vmm mlsa, ^ mlsa mm*- 

^r»aWdl. «ifi;g&#i8^f£, «#ftT«^iW#fi5Wi, IBft prml 
ill^t* mlsa t&^H^/Miu 

25 ^P® 14 RrW*6^»«Wr« 160 PRML iR 

itj&fe mlsa m&m&imm&gt 291 . £^#11 st, «r7*& 
^ur&ih*- "«3fe* 100 s «f«AtedftwwaE. » 

3±& j »m$ft& 100 tommum cm**&xv, ^mmmrnm 
m, &.&mm&& 91 mmmmmmm^mitmm^ 92 g^g^n g 

30 fel XOo ftjfc, ^^^S^a 291 M£*ftt&# 92, f£$££tt5 
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T& W Jg39/39m 



HHt X0 «trm-ffiPRMLT^^MLSA^#^&tJ @#{IX0, jHUtSS^PRML 

TH^m^ mlsa &ti amw¥$mm'M mmmmsfflo ek, 
mwmm eti prml in»t# mlsa m^tvc* 

5 PRML l&gjgft MLSA ftltftBtiHIHbft 

Tgkmm mlsa, M^nie^sMSEflijR. &mmmu mmmmmiE 
mm. 

tm is am, &MMi&^?mmyh& ioo antroawi** 101 « 

io W#^8tffe«a», 160 &aitt prml m 

mlsa, m^mm* &&T&mmft&®m^mmdmm^£.j& 

9U±WH» 102 fef$Nlg^Bftffl3fc& 101. MM 102 jfiiSSi 

. MbH$r» 160 PRML WmU MLSA ^#^ia^tg»^f ll^ft 292 , 

15 ^mrnm w& 292 MTOtit p, « prml m^i* mlsa as* 

20 PRML MLSA ISltf fe^tf" 

&MfM k-j ^mmm k * wimc^i 

tQ^mm^mmiimmmMmmmm % pa, 

IMS- (^^^iQ4*mBt^«£XAdJR9tt) ^jPBHt, M^:|PA-PB| 

^JlfMi k-j gfi«!j k fl»m*fiW*W3:. MiL 

«S<J I pa-pb| . ttflBffia%ft&«Mtt 2 {tfti^mK}^»ffi^ 
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I I 
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% m * ». f H ^2/18^ 



IJE+OO 
l.E-01 
I.E-02 
l.E-03 
l.E-04 
1JE-05 
l.E-06 
l.E-07 
1JE-08 
l.E-09 

l.E-10 
5% 



10% 15% 

jitter cr /Tw [%] 



20% 



25% 



12 
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% m & ffl m mmM 



m'bm'&mmmm 2+pr (1,2,2,1) m^=Fmm 




B'4, 
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Pa-Pbt 



1=0 



Pa-Pbj, 



f)>=0 



q +Psld 

(b)|Pa-Pb|-Pstdfi<i^^ti?i£ 
6 



Pa-Pb 







C A 













lPi-Pb|-Pstd 
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15 



1 9 



1 7 



WW 



2 0 





















— »» 



/ 



/ 



IS— — J 



2 2 



2 3 



2 1 



(Pstd^lO) 







•« — - 





wmw? 



2 4 



16 



8 
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« m is m m mmsm 




02126510.0 % ® ® m m mio/wm 




53 



ift m & m m mu/isM 




AC- 
f>»w coupling 



3 10 ! \ 



7 

29 



100 




13 ju: 



A/D 




ft* 








1 


12 


PLL „ 





12 



1 6 






8 



AC- 

[S. coupling 



4 >H h) AGC f 

3 1 0 t t 



mm*m 



2 9 0^13 



100 




1 3 



A/D 




mm 


«»* 






^1 2 
1 6 0 


PLL - 





M 
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o 
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% m u Ht. : s mi4/i8K 



PRML iigjg^ MLSA m BER fiU^ig 




10% 15% 20% 



25% 



® 16 
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n m m m sis/ism 
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n ® ® m m mi6/i8M 




02126510. 0 



« m is m m mimam 



m'mammmm 2+ PR(co,ci,c2,ci,co)6<j^^f^|g 




1/2*C0+2*C1+C2 



U 19 
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u m =ts m w mis/is^ 



^/jNtS'l^MUlUBlPI 2 + PR(CO,Cl,C2,Cl,CO)6^^^gl 

; K^( b l t .3' b k-2' b k-l> b k) 




SI 20 



61 



